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Abstract
The objectives of this project in continuing and expanding a Science and 
Engineering Club at Worcester South Community High School for the academic year 
2007-08 were to raise interest for careers and further learning in the fields of science and 
engineering, to encourage club attendance and interest, and to study the learning styles of 
the club participants.  Interest in careers within science and engineering was increased 
through experiments and demonstration lectures that were presented at every meeting. 
Learning styles were analyzed for a subset of the members, and results applied to 
teaching approaches implemented during weekly meetings.  Club attendance was the 
largest problem area and was never successfully resolved.  Recommendations for 
addressing various observed organizational problems, as well as attendance issues, are 
presented for future consideration.
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Introduction
The  Science  and  Engineering  Club  at  South  Community  High  School  is  an 
educational field where there are many potential areas of study.  Our time at South High 
will be spent pursuing three main objectives.
(1)  “To  raise  interest  for  careers  and  further  learning  in  the  fields  of  science  and 
engineering.”
For many students in high school,  science and engineering fields can be quite 
daunting. These students do not think they are cut out for it,  that  they are not smart 
enough for it, or that they simply are not the right kind of person for it.  Others have 
preconceived notions  about  what  kind of  person  enters  the  scientific  fields  that  only 
nerds,  geeks,  bookworms  or  brainiacs  thrive  in  this  system and  no  one  else.  While 
progress has been made in the past decade or so to break these myths about science and 
engineering, there are still many stereotypes that go along with these fields. With this 
club we want to show the South high students that they are capable of more than they 
may have  imagined,  and  we  hope to  break  these  stereotypes  that  have  turned  away 
promising young minds.
The  experiments  and  activities  in  the  Science  and  Engineering  club  will 
encompass a wide variety of topics. With this diversity, we will no doubt cover the study 
interests of specific students, while introducing the other students to new topics and ideas 
they otherwise might not have thought about. Hopefully with either the introduction of a 
subject or a question being answered, we will peak the interest of a student with a certain 
field and perhaps guide a student to their future. 
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(2) “To increase club attendance and interest.”
The first meeting of the Science and Engineering club attracted eight students. We 
figured this was a decent number of participants, hoping that it would grow eventually. 
However  in  weeks  following  the  first  meeting,  the  club’s  attendance  went  down, 
averaging  five  participants  a  week.  Lack  of  attendance,  in  some aspects,  we  cannot 
control. For example, we are unable to control students having other commitments on 
that day such as other clubs, or the fact that there is no late bus, so some students who 
wanted to participate were not able to do so. But, in order to accomplish our first goal and 
raise as much interest in further learning of science and engineering, we have to reach as 
many students as possible, so the aspects that we can control, we have been trying to 
control.  Our  objective  is  to  increase  club  attendance  by  conceptualizing  interesting 
experiments that will provoke positive word-of-mouth advertising throughout the school. 
Also, with announcements concerning the club and its activities being made on necessary 
days and our faculty advisor pitching the club as much as possible, attendance should 
rise.
(3) “To study the learning styles within the club for each particular topic”
With the wide variety of topics we plan to cover within the club, it will be useful 
to study what techniques are best to utilize for each topic. We will evaluate our teaching 
techniques each week using a simple survey. Every meeting will be composed of several 
methods  of  teaching  that  are  useful  for  different  learning  styles.  In  the  survey,  the 
students will select the portion of the meeting that was most helpful to them (whether it 
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be  lecture,  demonstration,  discussion,  the  experiment,  etc.).  We  will  also  evaluate 
whether they understood the basic principles we were trying to get across throughout the 
meeting by asking simple questions at the end of the survey. Based on the feedback we 
receive,  we  will  adapt  our  lessons  to  what  best  fits  not  only each student  and their 
particular learning style, but what is best for a particular field of study as well.
While  running  the  science  and  engineering  club  at  South  Community  High 
school, we will pursue these three goals to the best of our ability.
In the following chapters, we will thoroughly give all information to understand 
the goals at hand. This specifically is in Chapter 1, where we will be delving into the 
backgrounds of various influential topics, such as High School Science Clubs in general, 
Learning Style basics, and an overview of the South High student population. In Chapter 
2, we will discuss what actually occurred at South High during our project this year, after 
a  brief  summary of  what  happened with  past  South  High  Science  Clubs.  Finally,  in 
Chapter  3  we will  analysis  all  relevant  information concerning learning styles  of  the 
students and what conclusions we were thus able to obtain from it.
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Chapter 1. Background
The background section to our paper has been included to give a general overview 
of the topics that will be discussed in Chapters 2 and 3.  We will discuss the different 
types of science clubs that exist, and which kind of club developed at South Community 
High School.  We also include some background information on South High and on the 
learning styles we are going to be using.
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1.1: High School Science Clubs in general
High school science clubs are phenomenal tools for young people to nurture an 
interest that could potentially be an important part of their future. Science clubs obviously 
develop a better  understanding of science,  but  depending on the motivation behind a 
specific science club, there can be other positive results. Three basic styles of science 
clubs are clubs based on competition, clubs based on the sheer fun of learning, or clubs 
specifically  run  to  help  with  learning  of  a  particular  subject.  The  clubs  based  on 
competitions, like the Science Olympiad or science fairs, support the students to strive 
toward a goal and empower them through hard work and accomplishment.  There are 
some high school science clubs that are  based on having fun though experiment  and 
demonstration  to  teach  students  in  a  roundabout  way.  If  students  are  having  fun  or 
associate pleasantness with learning science, then they will be more open to science and 
learning in the future. This is shown in the “attitude-to-behavior process…Some events 
activate an attitude; that attitude…influences how we perceive the attitude object….This 
perception influences our behavior.” (Myers 2008)  Lastly, after school learning programs 
are an add-on to the regular school day to help students who are slower in a particular 
area. These clubs may use tactics like having captivating experiments or participation in 
science fairs, but the goal of this type of club is to improve particular students in school 
grades, while the others might better ones grades, but that is not their specific goal.
Whatever the type of science club, having a strict identity is a key part in running 
and/or starting a high school science club. The club will not work if it is so to speak, “all 
over the place.” It will not make sense to its participants if one week the members are 
focused on their homework, the next they are working on projects for a science fair, and 
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the third they are shown a fun demonstration.  The members are attracted to a specific 
aspect of the club, and the leaders of the club should exploit that. Another beginning 
factor that will lead to a good science club is the club coordinators. These people need to 
be  motivated,  organized,  and dedicated  to  the  club.  They are  the  ones  that  make all 
preparations, choose activities, or delegate work, as well as ensure that the club remains 
enjoyable to all the participants. In addition to that, they could possibly be the ones to 
lead the meetings and interact with the students one-on-one. For all these reasons and 
more, the one thing you can be sure of that will hold the clubs together are the clubs’ 
leaders. 
Leadership and identity are two principle factors, but there are several little details 
that need to get done before starting high school science club.  For example, the general 
questions of where the club is meeting, why it is meeting, and when it is meeting need to 
get answered.  There either needs to be initial interest or some sort of advertising needs to 
be done to start up the science club.  The high school principal needs to give permission 
for the club to proceed, especially if the club meetings are on school property.  All these 
problems need to be solved before the initial meeting, which is why strong leadership and 
identity is essential.
If all these issues are dealt with, then the club will most likely be successful and 
run as long as there is interest.  The Wachusett Science Club at Wachusett High school, 
which will be looked at in detail later, has been running for over fifty years, and has 
achieved success in all senses of the word.  Wachusett has had success due to its strong 
identity and leadership, but over the years there have probably been hundreds of science 
clubs that have had those two dynamics and yet have still failed. What causes certain 
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science clubs to succeed where others have not?   There are obviously environmental 
factors at high schools that could cause a science club to fail.  Whether or not it can be 
admitted, there are certain stigmas attached to science and science clubs. In high school, 
when emotions are high and social category is very important, joining a science club, 
especially a new science club, could be unheard of. This kind of social stigma is attached 
at  any high  school,  but  what  about  the  high  schools  where  the  expectations  for  the 
students  are  not  high?  At  a  suburban  high  school  where  seventy-five  percent  of  the 
students go off to a four year college, joining a science club to put it on ones college 
applications is not unheard of, but that is not typical high school behavior in the United 
States. If a student knows they are not going to college for one reason or another, in their 
eyes what purpose does joining a science club hold? Such views are major causes for lack 
of  participation in  a  science  club in  high school.  There  are  minor  factors  that  could 
resonate like the conflicting times, lack of after school transportation, or lack of interest 
in the subject matter from meeting to meeting. These factors that can be overcome, but 
the  major  factors  (social  stigma and lack  of  motivation)  are  not  only the  hardest  to 
overcome but also the most worthwhile to try to solve.
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1.2: Learning Styles in General
One of the main goals that we set for our Club at South High was to study the 
learning styles of key members. Therefore it is necessary to understand the structure of 
each learning style.
There is much debate about learning styles and/or multiple intelligences. In the 
past, people have been taught things in a strict and straight-forward manner, where if you 
were capable of understanding material presented in that way, you were considered smart 
and if you did not then you were considered unintelligent.  There was no grey area, only 
black and white. No one understood that people tend to learn in different ways. That if 
you tried teaching something in a round-about way or in a manner appropriate to a single 
person, that student might understand anything you throw at him/her.
There are several schools of thought concerning learning styles. Some consist of a 
few categories where you are grouped into one type or another. Others have multiple 
categories, and one is placed in several categories. Needless to say, with so many choices, 
it is essential to choose one school of thought and work from there. Later in the report, 
when analyzing our data, we will go into detail about an online learning-styles study that 
aided us into determining and/or verifying a student’s learning style. This quiz specified 
seven learning style, so we will be carrying these learning styles through our analysis, 
since they are in essence the benchmarks of our study.
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Here is a brief overview of the seven learning styles: 
Visual (spatial). You prefer using pictures, images, and spatial understanding.
Aural (auditory-musical). You prefer using sound and music.
Verbal (linguistic). You prefer using words, both in speech and writing.
Physical (kinesthetic). You prefer using your body, hands and sense of touch.
Logical (mathematical). You prefer using logic, reasoning and systems.
Social (interpersonal). You prefer to learn in groups or with other people.
Solitary (intrapersonal). You prefer to work alone and use self-study. 
(Learning Styles Online 2007)
As shown above, there are some learning styles that are completely the opposite 
of  another,  but  there  are  others  that  are  simply different.  This  is  important  to  know 
because it shows there is no “wrong” learning style; just that certain styles work better for 
some people.
Since each learning style is different, the students would respond positively to 
specialized teaching. For example, people that respond to using their sense of touch and 
using  their  body (physical/kinesthetic),  would  react  positively to  hands-on  situations. 
Being able to touch an object or actually putting them in a certain situation would help 
these students better understand what someone is trying to teach them.
Someone that demonstrates one particular learning style might find happiness in 
careers that also exhibit this kind of thinking. The aural learning style deals with hearing 
and sound, so a career compatible with that style might be in the field of music. Also, a 
person with a logical learning style might thrive in areas of science and math, so careers 
in those respective areas could be a perfect fit.
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Social and solitary learning, as you would expect, are conflicting learning styles. 
Social learners prefer being in groups or having class discussions, while solitary learners 
would prefer self study and may respond negatively to class discussions.
Like the social and solitary learning, it is very possible for them to be conflicting 
and for a social learner to only want to learn in a social setting, but it is also possible for a 
person to respond to both or like a certain kind of learning in a specified situation. That is 
what makes the study of learning styles unique because with these seven learning styles, 
a person does not only learn in one precise manner.  There is a whole spectrum of where 
an individual could be on this specific scale.
“This is what makes the study of learning styles necessary for anyone that 
works in a situation where anyone is learning. Talk to students about learning 
styles, both in advising and in classes. Students are reassured to find their academic 
difficulties may not all be due to personal inadequacies. Explaining to struggling 
sensors or active or global learners how they learn most efficiently may be an 
important step in helping them reshape their learning experiences so that they can be 
successful.” (Felder 1988)
This is what makes learning styles relevant to our Science and Engineering Club, 
as well as any setting where there will be teaching and learning. Studying how people 
learn  and  then  tailoring  the  lecture  or  demonstration  so  that  everyone  would  get 
something out of it, is essential in a classroom situation. Going further, when it comes 
time to choose a career, understanding your own learning style will help you figure out 
where you would be most likely to thrive and enjoy. This is why studying learning styles 
are essential in a high school situation.
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1.3: South High Background Information
“South High Community School provides a secure and nurturing learning 
environment in which all students can realize their full potential and 
become productive and responsible members of society. We encourage 
trusting relationships between staff and students. We celebrate the 
diversity of our student body and, in so doing, recognize the need to 
provide multiple approaches to success. Our goal is to ensure that  
graduates acquire and master the knowledge and skills which will enable 
them to thrive in future endeavors.”
-South High Mission Statement
South High is a wonderfully diverse public high school located on the outskirts of 
Southwestern Worcester on Apricot Street, a roughly five minute drive from the Leicester 
border.  This  high  school,  grades  9-12,  draws  a  wide  range  of  students  throughout 
Worcester, some from as far as the Holy Cross area (nearly five miles from South High). 
While normally a distance of five miles would not seem too great, within a large city like 
Worcester, it really is quite impressive due to the large number of high schools in the 
region. Therefore drawing such a wide array of students geographically is something that 
sets South High apart, and will be a contributing factor in this project as will be seen later 
on.
In addition to the geographical diversity of the student body, South High has a 
very  racially  diverse  population  as  well.  Last  year,  the  enrollment  indicators  by 
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race/ethnicity that the Massachusetts Department of Education(Mass DOE website 2008) 
develops for each school gave the following statistics for South High:
14.3% of the students are African American
12.6% of the students are Asian
38.8% of the students are Hispanic
0.1% of the students are Native Americans
33.7% of the students are White and
0.5% of the students are Multi-Race, Non-Hispanic
This  gives  South  High  a  unique  social  atmosphere  with  the  different  customs  and 
lifestyles that come together under one roof. 
It also presents the faculty and administration with a challenge: how to best teach 
this diverse population. For over half of the students, English is not their first language, 
and of that percentage roughly 14% are limited in their English proficiency. This creates a 
barrier which the teachers and administration have to attempt to overcome in order to 
teach the students in the best way possible. However, language is not the only barrier that 
South High students and faculty need to overcome. There is a general block in conveying 
certain  concepts  over  to  a  portion of  the  students.  MCAS test  scores  indicate  that  a 
sizeable portion of the student body has not retained a sufficient level of mathematical 
and scientific knowledge that is generally required of students at their grade levels. To 
help erase this problem, South High has a school improvement plan (Worcester Public 
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High School Improvement Plan Website 2008) in reserve which outlines how to improve 
retention.  These  plans  include  identifying  the  students  who  are  having  problems, 
monitoring their progress/pacing of the courses they are enrolled in, individual help, and 
figuring out the best way to teach the subjects to the students as a whole. As allocated 
resources will allow, the teachers will attend workshops that will help them learn how to 
teach the children in a way that will benefit everyone.
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Chapter 2. Science Club at South High
Last  year  at  South  Community  High  School  was  the  year  for  a  science  and 
engineering club at South high.  It consisted of three meetings all of which came after 
winter break.  For this 2007-2008 school year contact with the club was made over the 
summer and had our first meeting in September.  We had 9 topics spread over 12 weeks, 
which lasted until February.
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2.1: Brief History of Science Clubs at South High
The Future Scientist/Engineer Club initiative began in 2006 with Doherty High 
School. WPI students began a club there, where their main goal was to establish contact, 
and study gender equity for interest in science, technology, and engineering. In 2007, the 
initiative expanded into four other Worcester high schools, including South Community 
High. The goal in 2007 was similar to that of Doherty High in their first year, except they 
also established the goal of generating interest in the science and engineering fields for 
possible careers.
Over the course of three terms, the 2007 South High team spent the majority of 
their time establishing contact with the school. When that finally happened, they found a 
great advisor in Walt Talbot, a math teacher with twenty years engineering experience. 
They had several meetings and conversations with Mr. Talbot before entering the school 
in February 2007.
They had three meetings before they had to end their club due to time constraints. 
The first two meetings fell under the category of civil engineering, where the last had to 
do  with  aerospace  engineering.  For  each  meeting  they  planned  a  simple  and  fun 
interactive activity that would demonstrate the main principles.  For the three meetings in 
2007, they averaged 10-15 people.
At  the end of  each meeting,  they allowed time for  questions about  careers  in 
science and engineering and college in general.  Each one of their topics related in some 
way to a career in science and technology. “Although we cannot really tell how many and 
which of the students are considering pursuing a technical career, we are pretty sure that 
we sparked some interest and at least some of them are now considering such a career 
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more seriously.”  (Nicholas Ambrosino  2008) That is  the main difference between the 
previous years’ and the current year: career focus.  Our main focus was the science while 
last year’s focus was more career-orientated. 
“This club started out with one objective, and that objective was to create a place 
where SHS students tentatively interested in science or technology as a college major 
could find out what engineering and science at the college level and possibly pursuing a 
technical career is all about.” (Nicholas Ambrosino 2007) While they achieved their goal 
as presenting knowledge for possible career, our goal was focused on their learning and 
not just presenting data. Where they left off, we picked up, and will continue further.
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2.2: Difficulties Faced at the Start of our Project
Over the summer when getting ready to start our project, our goal for the “Science 
and Engineering Club” at South Community High School was to begin very early in their 
school year, meaning the first couple of weeks in September. Our goal was this for two 
reasons. First, in the pervious year’s club, they began very late in the public school term, 
and were only able to have three meetings. Beginning the club in September would allow 
the students participating in the club to have a fuller experience, with not only more 
meetings, but a wider variety of meetings. Second, we thought this would be possible 
because all the groundwork had been laid at South High from the previous year’s club 
experience. Most of the project from the pervious year had been fully focused in starting 
the club at South High. They had made all the contacts and started good relationships. 
Contacting the school over the summer we knew that the principal was on board and 
loved the idea of having a science and engineering club at her school again. There was a 
great advisor, a Mr. Talbot, who said he was ready to do another year.
 Besides knowing that the school was ready for us, we had also done things to 
ensure that we were ready to begin running the club. The three of us had completed and 
passed CORI reports to cover all the legal aspects of going into a public high school. We 
also had a fair amount of ideas for experiments to do with the students and certain 
principles we wanted to get across to the kids. More than that we knew that all three of us 
were on the same page, because we just wanted to make sure that the club participants 
got as much out of the club as we would running it.  We had done all the background 
work and thought beginning the “Science and Engineering Club” at the school would be 
the easy part of our experience. 
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Communication is where our vision when awry. Over the summer, Mr. Talbot let 
us know that he had left South High to pursue his career somewhere else, so he would not 
be able to advise our group this year. Needing a new advisor we contacted the principal, 
Mrs. Ciccone. She let us know that they were still were very interested in having the 
“Science and Engineering Club”, but she would not be able to talk to potential advisors 
until the beginning of the school year. So right then, we knew that our goal of beginning 
the actual club in the very beginning of the school year was going to have to be pushed 
back. 
About a week into the South High school year, we started contacting the principal 
again to see about possible advisors for our club. The first couple of weeks of school are 
very busy for the principal and faculty and we did not hear back from Mrs. Ciccone right 
away. We finally heard back from her a couple of weeks into September saying that she 
thought she found someone perfect for being the faculty advisor and all we had to do was 
contact her. This teacher was Kellie Moulin, a calculus teacher at South High school who 
has  a  degree in  Engineering along with engineering experience.  We thought  that  she 
sounded like a perfect match so we contacted her right away.
However,  again with the hectic nature of the school,  it  was difficult  to get  in 
contact with her at first. When she finally did call us back, she was ready and willing to 
get started. We met with her right away and talked about our hopes and goals for the club. 
The very next week we had the first meeting of the “Science and Engineering Club” at 
South Community High School.
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2.3: Participants
For our first couple of meetings at South high, there was a good turnout of about 6 
to 8 students.  Our membership changed somewhat from week to week due to conflicts 
with other after-school activities, such as band practice, track, math team, robotics, and 
weight lifting.  There was also an issue with transportation for the students.  On the days 
when we met, there was no late bus to take the students home, so any student who came 
had to be able  to  find  other  transportation to get  home.   Most  of  our  students  were 
freshmen, and they generally showed interest in anything they had heard of but did not 
understand.   On an average week around half  the time was spent  branching off  and 
answering  both  related  and  random question  that  the  students  asked.   Asking  these 
questions was strongly encouraged, because it developed an interactive dialogue and kept 
the students interested.  A couple of older students had applied to WPI, and one of their 
motives  for  coming  might  have  been  to  find  out  more  information  about  WPI,  and 
colleges in general.
The original plan for each week was to give a lecture on the topic we had chosen, 
answered any questions that the students had, and then to perform an experiment.  Some 
experiments were interactive and some were demonstration.  Comparing the reaction to 
the interactive experiments and to the demonstrations could later be used to help analyze 
the learning styles of the students.  Once the after school club actually started, however, 
this  plan altered and the students were catered to based on their  interests and needs. 
During the lecture on the Fibonacci sequence, it was assumed that the students had seen 
the quadratic equation before.  It turned out that only one of them had seen it, so a good 
deal of time was spent explaining square roots and how to use the quadratic equation.
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2.4: Meetings
One  of  the  aspects  of  our  IQP  was  finding  and  creating  ideas  for  weekly 
experiments and projects to take into South Community High School.  We had all done 
various projects in our own high school and college experience.  The majority of our 
Labs, as we called them, were taken from experiments that we had done or seen before. 
We wrote some of them from memory, while searching online for procedures for others. 
In  our  first  meeting,  we  introduced  ourselves,  told  them what  we  were  studying  at 
college, and asked them what classes they were interested in.  Then we gave them the list 
of experiments we had thought of, and they voted on their favorites.  They chose to do the 
egg drop the following week.  In our second meeting we started by giving the students an 
online learning styles survey.  Then we started the egg drop, one of several experiments 
that were done the previous year at South High.  We had some prior experience with the 
egg drop as well from our own backgrounds, and after our introduction meeting, we spent 
the first two weeks building, discussing, and testing them.  We allowed the students to 
vote on all of the experiments that we had come up with.  This helped us choose the order 
to do them in, as well as which ones might be removed and replaced with new ideas that 
we would think of later.  Week three continued the egg drop, with building and testing. 
We brought in supplies (plastic bags, spoons, rubber gloves, string, zip ties, paper towel, 
cotton balls, and various kinds of tape, egg crates), and three students built their own 
container.  All three were tested and all failed, but at this point we had two new members, 
both  of  whom made  a  container  while  the  original  three  discussed  how  they  could 
improve theirs and remade them.  On the second attempt three of the five survived (2 
original  members  and  one  new member)  as  well  as  our  own sample  one.   We then 
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discussed how designs worked and how the improvements helped.  Four students filled 
out a survey.  Three of the four remembered one of the key points that we questioned on 
the survey, the F=ma equation.  Two students enjoyed the demonstration the most while 
one enjoyed the discussion and one enjoyed the building.  They all showed a good grasp 
of the general concepts and had good ideas as to how to improve their results.  For the 
fourth meeting, we demonstrated how the juice from an orange was almost invisible on 
paper after it dried but how it appeared again when the paper and writing was heated with 
a hair dryer.  We then discussed how this works, along with other approaches to reading 
an  writing  hidden  messages.   For  the  second  part,  we  gave  a  short  lecture  on  how 
chromatography works and went of some of the conversation calculations we made to 
make the NaCl solution.  We then demonstrated with the red M&Ms and then had them 
vote on which of the three color would be most soluble.  We then separated the students 
into three groups, tested the remaining three colors (blue, green, and yellow) and helped 
them conduct the experiment on their own. Green was by far the most soluble; we then 
discussed why that might be.  Four students filled out a survey.  The survey showed that 
they had a good grasp of the objectives and design of the experiment.  Three students 
preferred the experiment and one preferred the discussion.
One problem we encountered in choosing an experiment each week was making 
sure  we  had  the  resource  and  supplies.   Many  of  the  ideas  we  received  from  our 
experience at WPI would not be practical due to the potential danger of conducting the 
experiment without proper training or faculties.   Also it  would have been difficult  to 
gather some of the supplies and materials.  While some of our ideas were able to be 
simplified enough to be effective in the classroom, such as chocolate chromatography, the 
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majority of them were not implemented. We were much more productive however, when 
we thought back to various things we had done in high school.  Once we were in the 
school we also asked the students for any ideas they had for specific experiments, or 
general interests, and tried to cater to those as much as we could without veering off 
course from our original objectives.
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Chapter 3. Analysis
At our science and engineering club’s first full meeting of the year we asked all 
the students to fill out an online learning styles survey, to get an initial reading on what 
styles of teaching the responded to the best.  Then, upon the conclusion of each actives, 
most of which only lasting one meeting, a survey was given to all the attending students. 
This allowed us to see what part of the meeting they responded to the best, as well as 
what meetings they best responded to overall.  Through analyzing their initial learning 
styles and weekly responses, we hope to make some conclusions to find the best overall 
learning style the group, as well as the students individual learning styles, and the best 
way to incorporate these while running an after school science and engineering club.
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3.1 What we used to analyze the effects of Learning Styles
During the second meeting of South High’s Science and Engineering Club, we 
requested that all  of the students present at  that meeting participate in an anonymous 
online test that helps give some insight into each individual person’s learning style.  After 
thoroughly exploring the options for reliable tests online, we chose the learning-styles-
online version of a learning style test, which uses the memletics method.  Memletics “is a 
new way to develop and improve your learning skills and mental fitness. Memletics helps 
you learn faster and keep what you've learned for longer. It's  based on research from 
medicine, neurology and education, as well as experiences of the author and others over 
the past ten years. The name Memletics comes from two words - Memory and Athletics. 
From the  beginning,  Memletics  has  been based on  using  mental  fitness as  the  core 
enabler of better learning and better memory (Memletics website 2008)”. While learning 
styles  can  be  broken  down  into  various  different  aspects  and  character  traits,  the 
memletics test encompasses all the traits in a very straight-forward manner that is much 
simpler to manage.  It also allowed us to cater to the children’s learning styles using the 
results we received from the test.
This specific Learning Styles test breaks the different styles down into seven categories:
Visual (spatial) – Learns best through use of pictures or any form of imagery. 
People who are very visual are capable of high levels of visualization, and are 
affected by color, layouts, and how things are organized. Visual media is usually 
very helpful to these types of people.
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Social (interpersonal) – Social learners tend to like working in groups or with 
other people. They communicate well with others, both verbally and nonverbally, 
and like to be able to bounce ideas off of people, as well as listening to others to 
see  what  their  take  on  a  certain  situation  is.  These  types  of  people  are  very 
receptive towards others, and are usually sensitive to the feelings,  moods, and 
motivations behind other people. 
Physical (kinesthetic) – This style relies on the sense of touch. People with this 
type of learning style love to work with their hands. They think the best when 
they are actively doing something, whether it is working in a lab, working on a 
car or going for a run to burn off extra energy while they focus on solving a 
problem. Most tend to do things like doodle or write extra amounts of notes in 
class in an attempt to keep from fidgeting and to stay focused on the topic. 
Aural (auditory – musical) – These people learn best through sound and music. 
They use the rhythm of words or sounds associated with a certain topic to help 
them recall what it is they are learning. Usually music helps these types of people 
to anchor to a certain mind set. They tend to like music playing in the background 
when they work since it puts them in the correct state of mind.
Verbal (linguistic) – This learning style focuses on using words in both speech 
and  writing.  People  who  are  very  verbal  learners  tend  to  enjoy  reading  and 
writing, as well as public speaking. Usually, these types of learners like finding 
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out the meanings behind words, or the sounds that they produce. Most have an 
affinity  for  acronym  learning  as  well  as  scripting  when  it  comes  to  in-class 
learning. 
Solitary (intrapersonal) – As can be guessed by the name, Solitary learners prefer 
to work alone for the most part,  utilizing self-study to accomplish their goals. 
These people tend to be very private, independent and introspective, are able to 
concentrate exceedingly well to the task at hand, and are able to follow a plan to 
reach their set goals. 
Logical  (mathematical) –  This  branch  is  vested  highly  in  the  mathematical, 
scientific and engineering areas. Learners of this orientation prefer using logic and 
reasoning to figure out problems. They are very good at pattern recognition as 
well as making connections between things that most people do not readily see. 
These learners work very well with numbers (from remembering basic algebra 
and calculus to being able to do moderately hard computations in their head) and 
have a very systematic approach to everything they do. They enjoy working out 
strategies,  playing games that  require  a  good deal  of  thinking and connection 
drawing, as well as finding flaws in logic around them that they can try to fix. 
The memletics test takes these seven distinct areas and analyzes a person’s 
particular strengths in each area by means of a simple number ranking system as a 
response to each question.  The test is 70 questions long, consisting of  statements that a 
person ranks the relevance to them on a 0 to 2 scale: “0 the statement is nothing like me, 
31
1 the statement is partially like me, and 2 the statement is very much like me (Learning 
Styles Online 2007)”.  That one uses to rate the relevance of each statement that the 
questionnaire poses to the participant (a screen shot of this can be seen in Appendix D). 
Dependant on how a person ranks all the questions, a program is used to calculate the 
prevalence of each of the learning traits that are expressed in the given statements and 
assigns a value to it on a scale of 0 to 20, with 0 being that that trait has no bearing within 
a person, and 20 being that a person is highly vested in that learning style.  This site then 
produces a graphical representation of the person’s learning styles using a radar graph. 
Learning-Styles-Online’s use of this graph type is particularly valuable for its 
presentation of the relationship between all the different stylistic areas, something that 
can be sorely lacking in other test results.  It allows for comparisons between the areas to 
be drawn, as well as demonstrating the fact that there is no one set learning style for each 
person.  People learn through all of the different styles, some just happen to be stronger in 
some areas than others.
The Memletics test is quite straightforward in its presentation of the data, and has 
the clearest definitions between the learning style areas.  The most important portion is 
that it also appeared to be the most accurate of the tests that we had the ability to access. 
Some  other  options  required  membership  to  psychological  societies  or  a  degree  in 
psychology or academia.  Each of the tests that we explored as a possibility to present to 
the students we took first and analyzed what results were created by the test in question; 
out of all of these tests, the memletics version for testing the learning styles was by far 
the most accurate.  Below is a graph or an example result from one of the members of our 
IQP team:
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According to this test, she is a heavily aural learner, as well as physical. After reviewing 
what she does to learn, study, write papers and function, she found that this test held 
particularly true. She tends to be a musically-inclined learner, needing music or other 
sound in the background while she works, and she absorbs information better from an 
aural standpoint. She also happens to be very hands-on as well, enjoying getting more 
into a project rather than just analyzing it. That is not saying she is incapable of learning 
any other way. She is still strong in the other areas as well, and they all compliment each 
other. Visual helps aid the Aural portion to secure the information better, just as Verbal 
plays an important part with the Social when it is active, and the Solitary can be worked 
in throughout in smaller portions.
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3.2: Relation of the Meeting to Learning Styles
In order to study each learning style, we had to make sure we accounted for each 
type of learning style in each meeting. This meant having several different parts to the 
meetings in order to cover all seven learning styles, or as many as possible for each topic. 
The learning styles that were factored into each meeting are detailed below.
Meetings 1+2: The Egg Drop
The egg drop experiment consisted of two meetings where we planned and built 
an apparatus that would allow an egg to fall safely to the ground after falling a distance. 
This experiment used all seven of the learning styles. First,  there was a lecture about 
relevant  physics  topics  behind  the  egg  drops,  which  fell  under  the  aural  and  verbal 
learning categories. Then there was a demonstration of an example egg drop apparatus 
which helped the visual learners. Afterward we then let them design and build their own 
apparatus.  This  really  let  them  use  whatever  learning  style  best  suited  them.  Some 
members of the group preferred to work alone (solitary learning) while others wanted to 
work together (social learning). This was also a great example of logical and physical 
learning, where we gave them a problem and they had to work through it somehow by 
actually  building  something.  At  the  end,  we  discussed  what  they  learned  from  the 
outcomes, which really helped the logical and social learners work out problems 
Meeting 3: Chocolate Chromatography
Chocolate chromatography was a chemistry lab, dealing with the dye in chocolate 
candies. During the beginning of this lab, again we gave an opening lecture which fell 
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under the category of aural and verbal learning and gave an example demonstration of 
how to proceed in the experiment which aided the visual learners. The rest of the lab 
really dealt with social, physical,  logical learning where they were in groups actually 
experimenting  with  the  dye  and  going  through  the  procedure  while  we  asked  them 
questions about what they were doing and why they thought they got the results they did.
Meeting 4: Jelly Optics
The jelly optics lab really dealt with visual learning. We tried to convey basic 
principles of optics using and everyday material like Jell-o and prisms.  Although the 
students were able to touch the Jell-o and prisms at the end of the lab, the entirety really 
was us showing them the light and lasers through the Jell-o and prism, what they learned, 
they learned from us presenting visuals to them. Solitary and verbal learners also would 
have connected well with this lab.  While we did show present with pictures and models, 
anything we did we had to explain it with words, so verbal learners would understand 
too.  There was really no group work involved in this  lab like other  labs,  so solitary 
learners were free to contemplate on their own. 
Meeting 5: Fibonacci sequence
The Fibonacci lab consisted of a lecture, discussion, and a testing of the Fibonacci 
number. The lecture encompassed the background on the Fibonacci sequence, how the 
“magic number” is found, and how these are related to everyday life. Basically during 
this portion there was a lot of math on the board and different visual aids. These and our 
own  voices  aided  the  visual,  verbal,  and  solitary  learners.  We  then  moved  on  to 
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discussion and testing the “magic number,” where we divided the group into teams to 
measure each other and calculate the results, for the hands-on portion of the lab, helping 
the social learners. 
Meetings 6+7: Bridge Building
The bridge building activity went on for two meetings that consisted of lecture, 
design, and building. We first did the usual lecture of giving them the basic principles of 
physics  and civil  engineering behind bridge  building which  was  meant  to  aid  in  the 
learning of the verbal learners. Giving the students the problem of building a bridge that 
could withstand the most weight possible and was of a given length, they designed and 
built a bridge on their own. This one problem dealt with physical, solitary, and logical 
learning. When they were finished with the build, they came together as a group to test 
them and discuss their outcomes, which was good for the social learners as well as the 
visual learners, because one could clearly see the problems with each bridge and what 
each design problem led to.
Meeting 8: Gravity/Bernoulli Ball/ Reaction time
This meeting dealt with a lot of different physics principles that each had their 
own lecture, demonstration, and some had a component where the students could test on 
their own. The gravity experiment consisted of a talk on the background of gravity and 
then a  demonstration of  certain  gravitation principles,  which engaged the  verbal  and 
visual learners. Throughout both these components, we asked the students questions of 
what they thought would happen in certain situations, helping the logical learners work 
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through certain problems in their heads. We then moved on the Bernoulli Ball exercise 
and the reaction time experiment, where we gave the students the basic principles of what 
we were looking at then had them try out Bernoulli’s principle and their own reaction 
time. Again this helped the verbal learners when we lectured, but then it became physical 
and social when the students tried out the principles themselves. All in all this meeting 
was a very social and interactive meeting where social, and logical learners really would 
excel. 
Meeting 9: Sound
So far  in  all  the  meeting,  there  has  not  been  a  lot  of  concentration  on  aural 
learners, because we could not find many sound bites besides our own voices to put into 
the  meetings.  So  this  lab  on  sound  was  really  the  aural  learners  chance  to  excel. 
Basically  the  first  part  of  the  meeting  was  a  lecture  on  the  principles  of  sound and 
hearing,  helping the  verbal  learners,  and then  we moved on  to the  demonstration of 
sound,  playing  guitar  and  other  musical  instruments,  which  was  really  for  the  aural 
learners.
Meeting 10: Sports Science
The sports science meeting was mostly a lecture for the entire meeting.  We talked 
about the science behind their favorite sports, while drawing diagrams so as to help both 
the verbal and the visual learners. During the lecture we encouraged discussion so as to 
build a social atmosphere for the social learners, while the solitary learners could sit and 
contemplate if they so chose. 
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Meeting 11: Chocolate Asphalt
For our last meeting, we really wanted to make sure that we encompassed all the 
learning styles. We began with a discussion on asphalt and civil engineering in general, 
which was meant for the verbal learners. Then giving the students the task of creating 
their own asphalt out of chocolate, oats, and raisins, we observed several learning styles 
coming through. There were some students who worked quietly by themselves (solitary 
learners), while others chose to make their own asphalt but then join with others (social 
learning). Actually making the asphalt, by all the students, involved hands-on physical 
learning. Then we discussed their final product and what they thought problems with 
their asphalt might be just from the look of it. This demonstrated social, visual, verbal, 
and logical learning. 
Each meeting tried to deal with as many learning styles as possible. We planned 
our meetings this way, not only because we wanted to make sure everyone got something 
out of the meetings, but so we could see which learning style the students demonstrated 
the most if we included all seven of the learning styles. We could see which component 
of the meeting they responded to or felt most comfortable with if they were exposed to 
most if not all the learning styles. How we analyzed which component they responded to 
the most is discussed in the next section.
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3.3: Learning Styles of the Group
Student 1
Student 1 appears to be a strong classroom learner. Strong in the Aural and Visual 
areas,  student  1  most  likely will  be  able  to  garner  information  from any visual  and 
auditory stimuli we use during the meetings of the club; whether the visual aspect is a 
picture, writing upon the board or a demonstration that we will execute for the club. In 
addition  to  that,  the  logical  aspect  of  this  student’s  learning  ability  is  indicative  of 
someone who will be able to grasp the scientific and engineering concepts that we will be 
presenting with relative ease. The math that is required behind most of our experiments 
was likely understood by this student by the end of the lecture/discussion time in which 
we will present how to work with certain equations. This student may also be very quiet 
throughout the duration of the club, preferring to keep to him or herself and work things 
out on his/her own rather than with a group of students due to his high Solitary learning 
rate. The other three areas, Physical, Verbal and Social, are rather low, but still factor into 
Visual 10
Social 5
Physical 7
Aural 10
Verbal 7
Solitary 12
Logical 13
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this student’s overall learning style. The lower scores merely indicate that they do not rely 
as heavily on those techniques to obtain and retain information. 
Student 2
Student 2 appears to be a relatively well-rounded or adaptable learner; none of the 
fields are particularly strong or weak. Due to the way that this student learns, he/she 
should technically be able to learn in any type of setting, from classroom to experimental. 
However,  there is  also the possibility that certain combinations of the above learning 
styles are needed for the student to achieve his fullest potential. His visual learning style 
is  the highest,  which is  quite nicely paired with his second strongest  of Verbal.  This 
indicates that this student may garner the most knowledge from reading about topics, or 
having some kind of writing associated with the learning process. The Social and Solitary 
styles are nearly equal, allowing for this student to work well both in groups and alone. 
Physical/Kinesthetic is the weakest learning style for this person, meaning that it may be 
a helper style that, when used in conjunction with another stronger style, helps the person 
learn that much more.   
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Physical 10
Aural 14
Verbal 15
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Logical 13
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Student 3
Student 3 has a moderate showing of each learning style area, with a couple that 
stands out as his clear strong points. Student 3’s strongest area by far is in the Aural 
region, which can have a couple of interpretations. The first interpretation is that this 
student is heavily involved with or swayed by music: that music is what he is especially 
good at, or that it plays a large role in his life. A sub-portion of this analysis is that this 
student could be affected by the rhythmic pattern of speaking and sounds, and is therefore 
better able to learn because of the tie between Aural and Verbal (this does not seem very 
feasible since Verbal is this student’s weakest learning style). The second potential way to 
read  this  is  that  this  student  learns  best  by  listening  to  someone  speak  or  hearing 
information. This theory is quite possible when combined with the second strongest area 
in the Visual category, since the sight and listening aspects enhance each other in great 
ways when combined in  a  learning situation.  The other  learning styles  are  relatively 
Visual 17
Social 14
Physical 15
Aural 20
Verbal 10
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Logical 14
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equal, allowing this student a certain degree of freedom with learning things in different 
ways. 
Student 4
Student 4 has a very interesting learning style pattern. This student learners best in 
a Social or Solitary environment and is less strong in the other areas. The next closest 
learning style  is  Logical,  which is  quite  an  interesting  combination.  This  makes  this 
student a mathematically and scientifically inclined person who learns best in a social 
environment. This most likely means that this student learns these subjects by bouncing 
ideas off  of other  people.  Unfortunately,  this  is  not  the usual  way that  the math and 
sciences are taught in the classroom, which could make it difficult for this student to 
learn. Hopefully, one thing that will come of our Science and Engineering club is that this 
student will be able to express his/her unique style of learning and be able to benefit from 
our club in a very pronounced way. This student is also relatively strong in the Aural and 
Physical sectors of learning which, when placed in conjunction with his strong Social 
learning style, will allow him to learn much more actively. The weakest sections are his 
Verbal and Visual, meaning that words do not help him learn as actively,  and that he 
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Social 15
Physical 9
Aural 10
Verbal 7
Solitary 12
Logical 11
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probably does not enjoy reading (or get anything from it); as well as not needing visual 
stimuli to aide in his particular learning process. 
Student 5
Student 5 has a very unique learning style. He has a tendency to be very strong in only 
one area of learning, which is the Social realm. This is quite interesting given that some 
of his weakest learning styles are within the Verbal, Aural and Physical fields; since a 
Social  learner  typically  would  need  to  be  able  to  listen  carefully  for  feedback, 
communicate  objectively their  ideas  (and receive ideas back)  and typically in  school 
hands-on projects are the ones in which students are usually asked to work in groups. 
Nevertheless, this student is exceptionally high-ranking in the social realm; meaning that 
he might learn best by talking out loud to bounce ideas off people, or being very involved 
with  those  around  him  (potentially  a  chatter-box  of  the  classroom).  His  other  two 
strongest  areas are visual and logical,  meaning that  he does well  with visual  stimuli, 
which probably aids in his aptitude for the mathematics and sciences from the Logical 
Visual 8
Social 13
Physical 2
Aural 6
Verbal 3
Solitary 3
Logical 7
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realm. He is the weakest in the Solitary area, meaning that he probably is not well suited 
for individual work projects. 
The Club as a Whole
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As can be seen from the above graph, we have a wide array of learning styles to cater to 
in this club. Even with just four learning-styles profiles to go by, it is easy to see how 
different learning styles are for each person, and how important it is to know more about 
them, seeing as not all of the learning styles are covered in today’s school system. Since 
certain learning styles are more heavily focused on in a classroom environment, we can 
focus on an alternative set, trying to integrate all of the specialized learning styles into 
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every session that we hold. Once in a while, we will hold lab times that will focus more 
heavily on certain learning types and see how the group responds to it as a whole. Since 
we do not have every single member’s learning profile (due to attendance variance, and 
the fact that the test takes too long to take at the beginning of each meeting), the data will 
be subject to some discrepancies, but hopefully overall we will be able to prove how well 
learning styles work, and how important it is to include all of the types into a successful 
learning environment. 
** All graph information/styles were taken from the learning-styles-online.com site, but 
the graphs themselves were re-created in excel by us, as was the group graph which was 
not available anywhere on the learning styles site.
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3.4: Comparison of Evaluated and Observed Learning Styles
Student1 Student2 Student3 Student4 Student5 Student Avg Difference
Visual 10 16 17 4 8 11 13
Social 5 13 14 15 13 12 10
Physical 7 10 15 9 2 8.6 13
Aural 10 14 20 10 6 12 14
Verbal 7 15 10 7 3 8.4 12
Solitary 12 14 13 12 3 10.8 11
Logical 13 13 14 11 7 11.6 7
Another interesting area to look at is the combination of the students learning 
style evaluations.  The average values for the students showed that they had a slight 
tendency toward aural learning and a tendency away from verbal learning.  We did not 
use any songs or other musical oriented teaching methods.  There was however one week 
which focused on sound and music.   While it  was not  directly presented as an aural 
learning style,  the topic would theoretically appeal to the same people who preferred 
aural learning.  The trend of low verbal learning would lead to the conclusion that our 
lectures were usually the least favorite/helpful section of our weekly meetings, lower than 
any demonstrations  or  hands on experimentation.   That  conclusion is  mostly correct; 
however the lectures were usually necessary to execute the rest of the week’s activities, 
so we still  had one nearly every week. The largest  difference we noticed was in the 
solitary learners versus the social learners.  Some students preferred to work in groups, or 
to ask us our opinions about their ideas for the building projects, like the egg drop for 
example,  before implementing their  own ideas.   Other  students  preferred to work by 
themselves and they said they did not need any help when asked.  Through the different 
styles, students with both types of learning styles produced work of similar quality.  This 
does not necessarily coincide with our statistical data for solitary learning because the 
greatest  difference  between  students  solitary  learning  was  only  two.   This  does  not 
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explain the large difference we observed between the active and solitary learners.  This is 
explained but the social learning which has a greatest difference of ten, implying that the 
social learned would have less difficulty learning in solitary conditions, while but the 
solitary learners would have more difficulty learning in social conditions.  Overall, this 
demonstrates  that  while  the  data  is  useful  and  can  explain  some  of  the  things  we 
observed, it is not perfect and can be subject to interpretation.
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3.5 Other Learning style Analyses: The 4Mat System
The 4MAT system was created in 1980 by Dr.  Bernice McCarthy in order  to 
improve education in the classroom setting by catering to the different types of learning 
styles. The 4MAT system breaks the learning styles down into four main groups or Types 
as they are called in Dr. McCarthy’s system: Type 1, Type 2, Type 3 and Type 4.
Type 1: The Imaginative Learners (also known as the WHY? Group)
Members  of  this  group  are  noted  for  their  imaginative  ideas  and  visions 
(hence the name).  They are defined by the way “they integrate experience 
with the self, they learn by listening and sharing ideas, they are imaginative 
thinkers  who believe  in  their  own experience,  the  excel  in  viewing direct 
experience from many perspectives, the value insight thinking, they work for 
harmony, they need to be personally involved, the seek commitment, they are 
interested  in  people  and  culture,  they  are  thoughtful  and  enjoy  observing 
others,  they absorb reality,  and they seek meaning and clarity”.  These are 
people who would thrive in areas within the humanities and arts, psychology, 
or teaching. 
Type 2: The Analytical Learners (also known as the WHAT? Group)
Members of this group are noted for their ability to create theories about the 
world around them based upon what they have observed and what is already 
known. “They seek continuity; they need to know what experts think. They 
learn  by  thinking  through  ideas,  they  form  reality,  the  value  sequential 
thinking, they need details, they critique information and collect data. They 
are  thorough  and  industrious,  they  will  reexamine  the  facts  if  situations 
perplex them, they enjoy traditional classrooms, they find ideas fascinating, 
[and] they prefer to maximize certainty and are uncomfortable with subjective 
judgments.  They seek  intellectual  competence  and personal  effectiveness.” 
These  are  people  who  would  do  well  in  the  science,  mathematical  and 
engineering fields.
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Type 3: The Common Sense Learners (also known as the HOW? Group)
Members of this group are noted for its ability to receive information in an 
abstract way and exercise it in physical, hands on way. “They integrate theory 
with practice, they learn by testing theories and applying common sense, they 
are  pragmatists,  they  believe  if  it  works,  use  it.  They  are  down-to-earth 
problem-solvers,  who  resent  being  given  answers.  They  do  not  stand  on 
ceremony but get right to the point.  They have limited tolerance for fuzzy 
ideas, they value strategic thinking, they are skills oriented, they experiment 
and tinker with things, they need to know how things work. They edit reality, 
cut right to the heart of things. Sometimes they seem bossy and impersonal; 
they  seek  utility  and  results”.  These  people  are  highly  prevalent  in  the 
engineering and applied science fields, as well as medical professions such as 
surgeons.
Type 4: The Dynamic Learners (also known as the IFs? Group)
Members  of  this  group  are  noted  for  being  able  to  learn  things  and  use 
information in a hands-on manner.  “They learn by trial and error, they are 
believers in self-discovery, they are enthusiastic about new things. They are 
adaptable,  even relish change.  They excel  when flexibility is  needed; they 
often reach accurate conclusion in the absence of logical justification. They 
are risk takers who are at ease with people. They enrich reality by taking what 
is  and adding something of  themselves  to  it.  They are  sometimes  seen  as 
manipulative  and  pushy,  they  seek  to  influence  (McCarthy  1987).”  These 
people  tend  to  function  best  in  marketing,  sales,  entertainment  industry, 
educational professions, and many social professions as well. 
How did Dr.  McCarthy come to  this  as  her  breakdown of  learning styles  within her 
particular system? She based her system off of a multitude of her colleagues’ opinions 
about learning styles, all of which tended to consist of similar attributes as hers (examples 
can be seen in Appendices F1 and F2). Her 4MAT system was most heavily influenced by 
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Dr. Kolb’s insights into learning styles that he created in 1971. He broke them into the 
following four types:
Active Experimentation (Divergers) – “People who experience or take in 
information concretely, and they process what they take in reflectively….
imaginative ability…looking at the whole rather than the parts, a people 
person, emotional, humanities and liberal arts, influenced by peers.”
Abstract  Conceptualization  (Assimilators) –  “People  [who]  take  in 
(perceive)  experience  abstractly,  and  the  process  what  they  take  in 
reflectively…. theoretical models, abstracts (not interested in practical use 
of theories), a goal setting person, a systematic planner”
Concrete  Experience  (Convergers) –  “People  [who]  take  in  experience 
abstractly  and  then  process  what  they  take  in  actively….  Deductive, 
practical  application  of  ideas,  single  correct  answer,  things  rather  than 
people,  narrow  interests,  physical  sciences,  a  goal  setting  person,  a 
systematic planner”
Reflective  Observation  (Accommodators) -  “People  [who]  take  in 
experience concretely and process what they take in actively…. Adaptive, 
intuitive, trial and error,  relies on other people for information, as ease 
with  people,  sometimes  seen  as  impatient  and  pushy,  technical  and 
practical fields, influenced by peers.”
(McCarthy 1987)
The  insights  that  this  research  provided  to  Dr.  McCarthy  and  the  ways in  which  it 
collaborated with her own conclusions dealing with learning styles gave her the needed 
proof and direction to take her system to the next level. By validating theories with other 
highly prominent figures in her field and finding the similar conclusions between all of 
their  data McCarthy received the boost  she needed to be able to create a strong and 
effective system based in teaching to the four different learning style spectra. 
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The next logical question is how does the 4MAT system determine which of the 
four learning types a person is? This is done in a two step process that looks at how a 
person thinks and how a person processes information. The first part that is ascertained is 
how a  person thinks,  which  is  very important  to  know how a person will  learn.  Dr. 
McCarthy uses a continuum to describe where people fall upon this thinking spectrum, 
saying  that  people  hover  between  concrete  and  abstract  thinking.   The  place  where 
someone hovers between these two extremes is where they will be the most comfortable 
thinking, and therefore most likely to learn. 
The concrete portion of the continuum is usually reserved for people who are defined as 
‘sensors/feelers’.  This  type  of  learner  tends  to  prefer  a  more  hands-on  approach  to 
learning, gathering information from doing rather than seeing or observing. The abstract 
portion of the continuum is for a group known as the ‘thinkers’ of the spectrum. These 
types of students are more conceptual learners, who will retain information much more 
readily when it is presented to them, rather than having to experience something first 
hand.
The second continuum that the 4MAT system uses to sort learning styles is in how 
a  person  gathers  and  processes  information.  This  continuum consists  of  two groups, 
Active and Reflective.  This breakdown is very similar to the previous continuum with 
the Concrete and Abstract learners, except with slightly different terms that are used. The 
Active and Reflective areas discuss how people actually act when it comes to learning. 
The Active learners are defined as doers, people who will jump right into an activity with 
little to no hesitation. The Reflective learners are known as watchers, they are much more 
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Concrete
ReflectiveActive
Abstract
content  to  sit  back  and  observe  what  is  going  on  around  them  to  draw  their  own 
conclusions as to why things occur. They do not need to get involved in what is going on.
By combining both of these continuums, the 4MAT system is created. 
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fig. 3 (http://www.aboutlearning.com/what_is_4mat.htm)
         (Continuum marks added in by SGM.)
Overall this system has had great results for teachers across the country, however 
we decided against using this system for a few key reasons. The first reason is the fact 
that this is a very threatening type of learning analysis. It does not take into account the 
fact that students tend to learn in various ways, not just one. Due to this, it would be very 
difficult to measure whether or not a certain lab or activity is working for a particular 
student, since they would only be defined in a very two dimensional type way. The other 
reason is the fact that this test costs $8.00 to take and receive any form of result. This is 
not a viable option for our club to take, the optimal solution would be to have a test for a 
learning style system that is straight-forward and free of charge.
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3.6 Comparing South High and Wachusett 
Beginning the research of high school science clubs, we found a prominent name 
in  the  high  school  science  club  arena:  Wachusett  High  School.  This  particular  club 
originated  in  1959,  and  has  been  going  strong  ever  since.  By speaking  to  us,  their 
representatives tried to aid us in starting the science and engineering club at South High 
by giving us background of their club as well as general information as to how their 
science club has been run to this day. Seeing last year’s outcome for the South High 
Science  and  Engineering  Club  had,  we  were  able  to  compare  it  to  the  situation  at 
Wachusett High School, or rather, compare it as well as two different things can be. South 
High and Wachusett are dissimilar, as in seen Appendix A, falling on opposite ends of the 
school spectrum.
Wachusett has a fiercely competitive science club, which includes a test to get in, 
as well as a science experiment that students must work on throughout the school year. 
The students they have to work with are comprised mostly of upper and upper-middle 
class white students from families who are more able to aid their children with their after-
school activities and transportation. South High on the other hand, is comprised mostly of 
low-income families that simply can not accommodate after school activities. If one is to 
compare the situations of South and Wachusett, the differences become almost glaringly 
obvious. By referring to Figure 1 and Appendix A, one can see the differences in the 
cultures of these two schools:
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Figure 1: Comparison between Wachusett and South High Schools
Wachusett:
Mostly 4-year college bound students
Very few students not fluent in English
Low drop-out rate
Low suspension rates
High graduation rate
Ethnic-neutral base (mostly white)
South High:
Wide spread of post-high school plans
High percentage of students whose first language is not English and who are 
not proficient in the English they know
Higher drop-out rate
High suspension rates
Mediocre graduation rate
Ethnically diverse
These are simply facts behind the diversity of the two schools. The question with these 
facts is: can South High have a distinguished science and engineering club, like the one at 
Wachusett High School?
Neil Ault, an advisor for the Wachusett club gave this piece of advice, 
“It helps to have some pretty strict rules and well coordinated. If you have someone who comes when they 
feel like it then you’re not going to maintain a good group. They have got to attend. [In our group], unless 
they maintain a certain attendance, we kick them out.  I think even though they might not be outstanding 
students, you want them to be interested in what they are doing, if they aren’t interested enough to attend 
then they shouldn’t be there.”
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Starting the club at South High, where membership was at a shortage, kicking people out 
due to attendance was impossible. If we kicked students out due to attendance, we would 
not have a club. This piece of advice is sound, but for a club that is well established with 
members.  Perhaps,  this  could  be  the  case  at  South  High  after  some years  when  the 
students know that it is a constant in their lives and they know to plan for it.
Timing is another main issue.  The club at Wachusett holds its meetings at night, 
where there are seemingly no other clubs meeting, while the club at South meets after 
school when several other clubs and sports teams meet. For the Science and Engineering 
club this is harmful because members split their time with the Science and Engineering 
club with other activities. But then, night meetings also hold a conflict because most 
students can not get back to the school. A lot of students live miles away, illustrated by 
the intricate bus system after school at South High. Most students take the bus to and 
from school because their parents can not drive them back and forth for one reason or 
another.  We know that  the  students  at  South  High  do  not  have  many transportation 
options, holding the club after school is the only feasible option.  Wachusett has a big 
advantage with their timing and transportation. 
Again, comparing two different schools, at two different stages in science club 
maturity, is like comparing apples to oranges.  It is our strongest hope that the club at 
South High can someday reach the success that the Wachusett science club has found. 
However, as the club at South High compared to the Wachusett club it a baby, we are 
simply watching the first steps that is has taken.
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Conclusions and Recommendations
At the end of our study at South Worcester High School, we should ruminate over 
how well we managed to fulfill the goals that were set at beginning of the project. There 
were three specific goals to achieve by the end of our project, which were:
(1) to raise interest for careers and further learning in the fields of science and 
engineering
(2) to increase club attendance and interest
(3) to study the learning styles within the club for each particular topic.
The  first  goal  of  raising  as  much  interest  as  possible  for  careers  and  further 
learning in science and engineering goes hand-in-hand with the second goal of increasing 
club attendance. Unfortunately, club attendance was the biggest problem for us by far. 
The science and engineering club conflicted with many other clubs and sports teams that 
met at the same time. A few of these clubs, like the robotics club and math team, are 
organizations that  had students who would have been interested in our club, but had 
already made the time commitment to the other group. Losing out on those students, we 
continued  to  try  to  enlist  students  who  normally  would  not  have  been  interested  in 
science.  From  advertising  the  fun  activities  we  planned  each  week  to  supplying 
refreshments at the meeting, these efforts garnered limited interest, having about four to 
six students at every meeting. Even when our adviser Kelly Moulin offered extra credit in 
her math classes there was little to no response from the students. Despite these rather 
dismal attendance figures, it is clear to see from attending students reactions to Kelly 
Moulin’s letter to us (Appendix F); that we did in fact make an impact upon the students. 
We have evidence that these students really enjoyed the club activities and showed a real 
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interest in the subjects of science and engineering. So even with the limited number of 
attendees, we did garner interest in science and engineering. One of the most exciting 
parts of this gained interest is that most of it falls to a group of students who otherwise 
would not have considered a scientific occupation. 
Goal  three,  to  study  the  learning  styles  of  the  participants  of  the  club,  was 
achieved to some degree (again, goal three was heavily dependant on goal two as well). 
We examined the learning styles of the members in two main, completely anonymous, 
ways. First, by having the students take an online test that resulted in them seeing their 
own learning style in a spectrum (courtesy of learning-styles-online.com). The second 
way was  accomplished  with  the  use  of  surveys.  We  surveyed  the  group  after  every 
meeting to see which part of the meeting they enjoyed the most. We planned the meetings 
so that specific components of each meeting would match up with certain learning styles; 
such as lecture goes with the Aural learners, discussion is for more of the Social and 
Logical learners, experimentation is directed towards the Physical learners. By having the 
students answer which component they enjoyed the most, we theorized that this would be 
a  decent  way  to  gauge  portions  of  their  personal  learning  style.  After  gathering 
information from these two methods we compared them to see if there was an overlap. 
From the  information  we  collected,  we  believe  that  the  memletics  test  was  a  good 
measurement of their learning style; and that we were able serve the interests of each of 
the students by focusing on their special learning style. Another less precise measure of 
the effect of individual  learning styles was what we gathered from working with the 
students on a one-on-one level. We observed each student responding in a different ways 
to various components of the meetings and were able to draw conclusions from that. 
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Overall, we were unable to compare the learning styles tests to the survey data to the 
observed data since the surveys and tests were anonymous. 
What we really wanted to do with this project was to look at learning styles based 
on gender, age, and/or ethnicity, but we did not have enough data to make any sort of 
comparison. What we did affirm was the fact that learning styles are individualistic and in 
order for everyone in a classroom to understand the topic at hand, you have to teach to 
every learning style.
. In summary, this is where we fell with our goals:
Goal 1  : Status –  Attained  
We managed to nurture an interest in the scientific fields with many of the students who 
attended our club; many of which may not have considered those fields before. 
Goal 2  : Status –  Not Attained  
We had a low number of participants and despite our best effort that was the way it stayed 
throughout the entirety of the club. This Goal does negatively affect the other two goals 
completion; however we did manage to work a little magic around this impedance. 
Goal 3  : Status –  Partially Attained  
We did  manage  to  ascertain  that  learning  styles  do  affect  how a  student  learns  and 
interprets data; and we were able to reach these students through the various mediums we 
used throughout the meetings. Unfortunately, due to lack of attendance, we were unable 
to study the differences in learning styles amongst the genders, ages or ethnicities. 
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The results of our project at South High indicate that changes need to be made in 
a variety of areas in order for this project to continue. The science club is an excellent 
forum  for  many  studies,  but  in  order  for  anything  to  be  studied  properly,  more 
participants are needed. One way to solve this problem is adding extra incentives for the 
students to come. While we did use the incentive system, it was not implemented in the 
beginning, and therefore was not conducive to increasing attendance. A motivation like 
extra credit in their science classes is needed from the start. Another viable way is to set 
goals for the club and meet them, which would give the group confidence. These goals do 
not necessarily have to be on a science fair level, but could be something as simple as 
learning all about astronomy for a month and then going to an observatory. This would 
give the students something they can work for and then see an end result; which would 
not only ensure attendance but build the club’s stability. The students also should have an 
active role in the club. Our club was really a teacher-student kind of atmosphere, but if 
the students were to vote on a president, treasure, and other roles they would feel more 
invested in the club as a whole. 
Concerning the South High staff, they also have to be invested in the science and 
engineering club in order for it to survive. There needs to be a strong and active adviser; 
hopefully  Kelly  Moulin  will  continue  in  her  role  to  be  the  adviser  for  this  club.  In 
addition to this, there needs to be strong support from South High’s administration. They 
have to make sure that the club will be able to continue, by giving the adviser and any 
WPI students who continue on with this project  the aid they need to make this club 
flourish.  This could include, but  is  not limited to,  a  set  meeting time that  would not 
conflict with the other science groups at the school, the ability to get into the school at the 
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very beginning of the year,  someone who could help garner interest from the student 
body as a whole and help with the general promotion with the club. This is extremely 
important, since the club can not survive on the will of WPI students bringing it back 
every  year,  there  needs  to  be  strong  backing  from the  inside  with  the  students  and 
advisers for this club to truly thrive.
There are also some changes that need to be made from the WPI side if this is to 
continue as an area of study for WPI students. The biggest change is that this project 
needs to have a better structure. Currently there are five groups in five Worcester high 
schools with five different advisers from WPI. This supports five individual clubs that 
have nothing to do with one another. There is great possibility for unity where the clubs 
could come together for certain projects or do a cross study. The possibilities are endless. 
There also needs to be a WPI adviser that steps up and handles all the clubs. I believe it is 
a good idea for each club to have their own adviser with their own meeting times, but one 
adviser should run this whole program. Unity was tried in some form this year through a 
student leader, but despite her best effort it failed; since she had no actual authority, no 
real attention was paid to what she had to say so her efforts met with little or no response. 
This means someone at WPI with real authority has to stand up and take control of the 
project. If they do, great strides could be made in a variety of areas such as cross study or 
leadership in general. 
In  conclusion,  the  science  and  engineering  club  at  South  High  has  made  no 
serious advances since the end of the previous year’s club. While our expedition into 
South High resulted in more meetings and a study in learning styles, the membership 
level  still  remained  unimproved.  In  order  for  next  year’s  club  to  thrive  changes  in 
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structure on all ends need to be addressed and then a science and engineering club at 
South Worcester High School would have the tools to be a solid high school science club, 
where many useful studies could be addressed.
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Appendix A:  Wachusett & South High Comparison
% of South High % of Wachusett % of State
Race
African American 14.3 0.9 8.2
Asian 12.6 1.0 4.8
Hispanic 38.8 1.5 13.3
Native American 0.1 0.1 0.3
White 33.7 96.2 71.5
Pacific Islander 0.0 0.2 0.2
Multi-Race; 
Non-Hispanic 0.5 0.2 1.7
Indicators
Grade 9-12 
Dropout Rate 5.3 0.4 3.3
Attendance Rate 90.3 95.6 94.5
Avg. # Days 
Absent 15.5 7.6 9.4
In-school 
Suspension Rate 23.7 1.7 3.4
Out-of-school 
Suspension Rate 24.8 3.2 5.8
Graduation Rate 63.4 89.6 79.9
***Selected Populations
First Language 
Not English 53.2 0.4 14.9
Limited English 
Proficient 14.2 0.2 5.6
Low-income 69.8 4.8 28.9
Special Education 21.3 8.3 16.9
Plans of High School Graduates
4-year 
Private College 19.0 35.0 31.0
4-year 
Public College 20.0 37.0 27.0
2-year 
Private College 1.0 0.0 2.0
2-year 
Public College 42.0 13.0 19.0
Other 
Post-Secondary 3.0 2.0 3.0
Work 10.0 6.0 10.0
Military 1.0 1.0 2.0
Other 4.0 0.0 1.0
Unknown 1.0 6.0 7.0
65
Appendix B: Weekly Surveys
Appendix B1
Gender :            (boy)    (girl)
Ethnicity :            _______________
Age :                    _______________
Favorite Color :   _______________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(1)
On a scale of 1 to 5 (1 being not at all, 5 being really enjoyed):
How much did you enjoy the Egg Drop?
1 2 3 4 5
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(2)
What was your favorite aspect of the lab? (x box that applies, if other, specify)
 Opening Lecture/Discussion/Closing Remarks
 Demonstration
 Designing Stage
 Building
 Testing Phase
 other _________________ ____________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(3)
What is Force equal to?
___F =______________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(4.a)
What was the main idea behind how your egg drop device was to work?
_____________________________________________________________
(4.b)
What (if anything) would you do differently next time?
_____________________________________________________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(5)
What came first, the chicken or the egg?
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A.) The chicken
B.) The egg
C.) The amoeba which evolved into a chicken.
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Appendix B2
Gender :            (boy)    (girl)
Ethnicity :            _______________
Age :                    _______________
Favorite candy :   _______________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(1)
On a scale of 1 to 5 (1 being not at all, 5 being really enjoyed):
How much did you enjoy the Chocolate Chromatography?
1 2 3 4 5
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(2)
What was your favorite aspect of the meeting? (x box that applies, if other, specify)
 Opening Lecture/Discussion/Closing Remarks
 Chromatography Experiment Execution
 Mystery Ink Demonstration
 other _________________ ____________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(3a)
What are we measuring in this experiment?
___ ______________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(3b)
What might this measurement tell us about the dye?
_____________________________________________________________
(4)
What TV show might use this technique?
_____________________________________________________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Hold on, man.  We don't go anywhere with "scary," "spooky," "haunted," or "forbidden" 
in the title. 
 ~From Scooby-Doo
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Appendix B3
Gender :            (boy)    (girl)
Ethnicity :            _______________
Age :                    _______________
Favorite Jello Flavor :   _______________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(1)
On a scale of 1 to 5 (1 being not at all, 5 being really enjoyed):
How much did you enjoy the Jelly Optics Lab?
1 2 3 4 5
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(2)
What was your favorite aspect of the lab? (x box that applies, if other, specify)
 Opening Lecture/Discussion/Closing Remarks
 Demonstration
 Testing the different Jellies 
 Brainstorming
 other _________________ ____________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(3)
What is it called when light bends as it hits the surface of the jellies?
______________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(4.a)                                                                    (4.b)
Draw a concave lens:                                         Draw a convex lens:
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(5)
What is Hippolarconinsomiaphobia?
D.) Fear of spiders
E.) Fear of eggs
F.) Fear of water
G.) Fear of a hippo stealing your pajamas
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Appendix B4
Gender :            (boy)    (girl)
Ethnicity :            _______________
Age :                    _______________
Lucky Number:   _______________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(1)
On a scale of 1 to 5 (1 being not at all, 5 being really enjoyed):
How much did you enjoy the Fibonacci Lab?
1 2 3 4 5
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(2)
What was your favorite aspect of the lab? (x box that applies, if other, specify)
 Opening Lecture/Discussion/Closing Remarks
 Demonstration
 Measuring/Proving the Golden Number  
 other _________________ ____________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(3)
Write the Quadratic Equation:
______________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(4)
What is the Golden Number?
_____________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
5.) Expand (a + b)2
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Appendix B5
Gender :            (boy)    (girl)
Ethnicity :            _______________
Age :                    _______________
Favorite Cookie:  _______________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(1)
On a scale of 1 to 5 (1 being not at all, 5 being really enjoyed):
How much did you enjoy the Bridge Lab?
1 2 3 4 5
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(2)
What was your favorite aspect of the lab? (x box that applies, if other, specify)
 Opening Lecture/Discussion/Closing Remarks
 Designing
 Constructing
 Testing
 other _________________ ____________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(3) Name 3 of the 6 types of bridges:
___________________________________________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(4)
What is the Structural Efficiency ‘Ratio’?
___________________________________________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(5)
What happens to the bridge when it hits Resonance?
____________________________________________________
© xkcd.com
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Appendix B6
Gender :            (boy)    (girl)
Ethnicity :            _______________
Age :                    _______________
Favorite Fruit:     _______________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(1)
On a scale of 1 to 5 (1 being not at all, 5 being really enjoyed):
How much did you enjoy the Physics Lab?
1 2 3 4 5
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(2)
What was your favorite aspect of the lab? (x box that applies, if other, specify)
 Gravity Experiment – Lecture/Discussion
 Gravity Experiment – Demonstration
 Bernoulli Experiment – Lecture/Discussion
 Bernoulli Experiment – Demonstration
 Reaction Time – Lecture/Discussion
 Reaction Time – Demonstration/Testing
 other _________________ ____________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(3) Which ball hits the ground first? The large ball or the small ball?
___________________________________________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
 (4)
In the Bernoulli Ball experiment, why does the ball float?
___________________________________________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(5)
What is a person’s average reaction time?
___________________________________________________
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Appendix B7
Gender :            (boy)    (girl)
Ethnicity :            _______________
Age :                    _______________
Favorite Sound:   _______________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(1)
On a scale of 1 to 5 (1 being not at all, 5 being really enjoyed):
How much did you enjoy the Sound Lab?
1 2 3 4 5
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(2)
What was your favorite aspect of the lab? (x box that applies, if other, specify)
 Lecture on acoustics
 Lecture on sound waves
 Lecture on harmonics
 Lecture on cochlea 
 Demonstration of sound
 Demonstration on Gravity
 other _________________ ____________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(3) What is sound?
___________________________________________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
 (4) What is the difference between sound and light?
___________________________________________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(5) Which fruit hits the ground first? The large one or the small one?
___________________________________________________
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Appendix B8
Gender :            (boy)    (girl)
Ethnicity :            _______________
Age :                    _______________
Favorite Sports:   _______________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(1)
On a scale of 1 to 5 (1 being not at all, 5 being really enjoyed):
How much did you enjoy the Sports Lab?
1 2 3 4 5
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(2)
What was your favorite aspect of the lab? (x box that applies, if other, specify)
 Lecture 
 Demonstration
 Discussion
 other _________________ ____________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(3) What is Kinesiology?
___________________________________________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
 (4) Why do you need to stay hydrated?
___________________________________________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(5) Name 2 important vitamins:
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Appendix B9
Gender :            (boy)    (girl)
Ethnicity :            _______________
Age :                    _______________
Favorite Kind of Chocolate:   _______________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(1) On a scale of 1 to 5 (1 being not at all, 5 being really enjoyed):
      How much did you enjoy the Chocolate asphalt?
1 2 3 4 5
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(2)
What was your favorite aspect of the lab? (x box that applies, if other, specify)
 Lecture 
 Cartesian Diver Demonstration
 Chocolate lab
 Discussion
 other _________________ ____________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(3) How is Asphalt made?
___________________________________________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
 (4) How does the Cartesian diver work?
___________________________________________________
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(5) What was your favorite week so far?
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Appendix C Interview with Neil Ault
Interview with Neil Ault
September 19, 2007
4:00-5:00pm
Ault:  It  started in 1959. The format that  we have had since has been essentially the 
same…Our format is that we meet Tuesday nights, and the first hour is devoted to a 
speaker from the scientific or engineering field and the second hour is devoted to projects 
that the students are required to have. You can’t be in seminar unless you have a project. 
We require that all students have a project in seminar and first off require that they pass a 
entrance exam. We’re looking for outstanding students who need challenges. Once you 
pass the exam and you’re a student in good standing, then the requirements are that you 
have to maintain attendance, you have to maintain at least a B average, and you have to 
have a science project. We have six advisors; the duty of the advisors is to advise the 
students on projects and to get the speakers… (Right now all the advisors have PhD’s or 
MD’s and all are volunteers not working at the school) That is essentially the format. One 
person in the school  who is  our  coordinator  and that  is  the coordinator  between the 
seminar and the school, and that is an extremely important person…Anyone who is in 
good standing from last year and has not gone off to college is free to return. We probably 
start out with attendance of 45…I should say that this has been a very, very successful 
seminar. [Our successes are] 1. watching the students mature, 2. Seeing them get better at 
presentations, and 3. Awards (Awards being the international science fair) that they get on 
the projects that they do during seminars. We have also had three students publish papers 
in scientific/medical journals. 
(Talks about their experiments)
All are expected to enter school science fair
The students work on one project for the full year
Amanda: What would you say the ratio is for boys and girls and has that changed over 
the years?
Ault: I would guess it’s pretty even. I would say that we have more girls than we used to, 
more of them seem to be interested in science. 
Amanda: Would you say that most of the participants go off to college when done with 
the program?
Ault: I would say that 95-100% goes off to college.
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Suggestions for our club…
Ault: It helps to have some pretty strict rules and well coordinated. If you have someone 
who comes when they feel like it then you’re not going to maintain a good group. They 
have got to attend. [In our group], unless they maintain a certain attendance we kick them 
out.  I think even though they might not be outstanding students, you want them to be 
interested in what they are doing, if they aren’t interested enough to attend then they 
shouldn’t  be  there.  We  lose  probably  a  third  during  the  year,  usually  its  voluntary 
though…I think in your group you better be strict about attendance or it will fall apart. 
Also you need someone to do it. [Meaning] you need someone from the school to be 
enthusiastic  and think it’s  a  great  idea and be willing to work on it.  Then you need 
somebody to  get  speakers.  If  you’re  going  to  have  them to  projects,  then  you  need 
someone capable of guiding them. 
(Talked about projects that his group has done in the past)
Building trebuchet
Building bridges
Working with yeast
Paper towel experiment
Working with worms
Measuring a drum (measurement error)
Possible Problems:  1. not being able to go into depth with the projects, 2. the 
problems of group mentality
Ault: I think you should tell when what your going to do a week ahead of time so that 
they can read up on it. Also I think you should have a way of kicking them out because 
you don’t want someone in there who drags the rest of them down. Just like attendance 
was  important,  doing  something  is  important….It  would  be  great  if  you  could  have 
someone give a talk on the theories or ideas behind what they’re doing. You want it to be 
fun. You want them to get a good experience out of it. I think the kids coming out of ours 
saying  ‘yeah it  was  a  lot  of  work  but  it  was  fun.’ In  your  short  term projects,  you 
probably won’t be able to get a lot of data…
Amanda: Do you have anyway of evaluating if they learned anything from the lectures??
Ault: At one time we used to give some quizzes, we don’t do them anymore. But our 
lectures are not trying to teach them, what we are trying to do it what’s going on today in 
a particular field. 
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Ault: I think you need to be very strict about attendance, and I think that your students 
need to be passing their classes, because school comes first. Be very upfront about this. If 
they get failing grades then they are out.
Mike: How do you think we should evaluate them?
Ault: Well some of the answer to that is just seeing how the kids improve….We have 
done quizzes and you could follow that up the following week and ask them what they 
learned. You know do it on an informal basis…You have to have structure and a lot of 
planning. Maybe introduce a project one week and then do the project the next week or 
the next two weeks.
78
Appendix D:  Memletics
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Appendix E1:  Other Learning Style Opinions
80
Appendix E2
81
Appendix F: Letter from Kellie Moulin
Science and Engineering Club Review
The Science and Engineering Club, (SEC), was a successful activity at South High during 
the 2007-2008 school year.   Amanda, Samantha and Michael did an excellent  job of 
organizing thought provoking activities for the students.  Although we did not have a 
large  number  of  student  attend,  the  members  got  a  great  deal  of  enjoyment  and 
knowledge  from the  club.   We had about  6  consistent  members  and  a  few different 
students who would drop in each week.
Amanda,  Samantha  and  Michael  were  well  organized  and  always  brought  all  the 
materials necessary for the planned activities.  They were knowledgeable and thorough in 
the explanations of the concepts presented.  One of their greatest accomplishments was 
their ability to motivate the students to be interactive, work in groups and reach beyond 
their prior knowledge to be curious about the concepts.
Amanda,  Samantha  and  Michael  brought  concepts  that  worked  in  concert  with  the 
concepts being taught in the science and math classes.  This allowed the student to create 
their own designs while exploring their curiosity and analyze the results of their theories. 
The students enjoyed the follow-up conversations to discover why their designs worked 
or failed.
Amanda, Samantha and Michael attended every meeting, were prompt and enthusiastic 
for the club.  In addition, they brought refreshments to the meetings and worked very 
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hard to increase participation.  In spite of their efforts, the membership was low.  A large 
number of students at South High ride a bus home and have no other transportation.  This 
restricts the students’ ability to participate in after school activities.  Also, all the athletic 
teams have their practices after school which conflicted with the club meetings.  At South 
High, there are so many after school activities that it was very challenging to start a new 
club  this  school  year.   Through  the  efforts  of  the  WPI  students  there  were  positive 
comments and conversation about the club which will spread throughout the school.  I 
expect that there will be more interest next year.  My only suggestion would to target the 
9th and 10th grade students with the help of the science and math teachers. The WPI 
students did a wonderful job, we just needed more students.
The WPI students were very dependable and in communication with me at  all  times 
regarding the activities, materials, increasing membership, and scheduling.  They were 
very  accommodating  and  willing  to  do  what  was  best  for  the  students.   It  was  my 
observation that they got a feel for what teaching might entail.  There were excellent with 
the students and I hope they consider teaching as a future career.  I very much enjoyed 
being the club sponsor and would work with Amanda, Samantha and Michael at any time 
and would be more than happy to sponsor the club again next year.  I have no doubt they 
will all be successful in the future endeavors.
Kellie Moulin
South High Math Teacher
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